[bookmark: _akuc5q7klzig]Cessna 172 Preflight Inspection & Defect Identification Guide
This study guide provides a comprehensive framework for conducting preflight inspections and identifying aircraft defects on the Cessna 172. Structured in alignment with FAA Airman Certification Standards (ACS FAA-S-ACS-6B) and standard Pilot's Operating Handbook (POH) walkaround procedures, this guide covers required documentation, systematic inspection sequences, specific defect identification criteria, and performance evaluation metrics.
[bookmark: _b1vq1gkc0aa7]1. Preflight Foundations & Airworthiness Certification
Before beginning the physical walkaround, a thorough document and airworthiness review must be conducted. Ensuring that all required documentation is present and valid is mandatory for pilot-in-command (PIC) authority and operational safety.
[bookmark: _penf80yywqi1]Required Documents & Certifications Checklist
· Airworthiness Certificate:  Must be valid and visibly displayed in the aircraft.
· Aircraft Registration:  Valid state/federal registration document.
· Weight & Balance Data:  Current, accurate aircraft-specific weight and balance documentation detailing empty weight and center of gravity (CG) limits.
· Operating Limitations / POH:  Pilot’s Operating Handbook and approved flight manual specific to the Cessna 172 airframe.
· Maintenance & Inspection Records:  Verification of Airworthiness Directives (ADs), routine maintenance compliance, and required airframe/engine inspections.
· Pilot Credentials & Documentation:
· Government-issued Photo ID (REAL ID compliant).
· Medical Certificate (FAA 3rd-Class Medical or BasicMed alternative).
· FAA Student Pilot Certificate / Pilot Certificate.
· Logbook with appropriate instructor endorsements.
· FAA Knowledge Test Report (PAR) showing a passing score (70%+).
· FAA Form 8710-1 Airman Certificate Application (for checkride evaluations).
[bookmark: _ibbmuu7eot8t]2. POH Walkaround Inspection Sequence
The standard preflight inspection follows a methodical, step-by-step walkaround sequence around the Cessna 172 to ensure structural integrity, system functionality, and flight safety.
       [4. Left Wing]  <---  [1. Cabin / Cockpit]  --->  [3. Right Wing]
              |                         |                      |
              v                         v                      v
[5. Pitot-Static / Gear]        [2. Engine Compartment]   [Landing Gear]
              |                                                |
              +---------------> [6. Empennage] <---------------+

[bookmark: _as7xv4etltus]Zone 1: Cockpit & Cabin Inspection
· Control Locks:  Remove and stow primary flight control locks.
· Ignition / Magneto Switch:  Verify key is OFF and removed.
· Avionics & Electrical Master:  Check Master Switch OFF; inspect avionics stack and wiring for wear or damage.
· Fuel Selector Valve:  Verify proper position (BOTH, LEFT, or RIGHT) and smooth mechanical engagement.
· Flaps:  Lower flaps completely for trailing edge and hinge inspection during the wing walkaround.
[bookmark: _vs062bymkjpq]Zone 2: Engine Compartment & Nose Section
· Engine Oil Level:  Unlatch the oil filler door; check dipstick to ensure oil quantity meets minimum operational levels. Ensure dipstick cap is properly secured.
· Engine Air Inlets & Cowling:  Inspect cowl openings for blockages, bird nests, or foreign object debris (FOD). Check cowl fasteners for tightness.
· Propeller & Spinner:  Inspect propeller blades for nicks, cracks, gouges, or loose spinner bolts.
· Exhaust System:  Check tailpipe for security, cracks, excess carbon buildup, or deformation.
[bookmark: _93fmfs5b2ae1]Zone 3: Right Wing & Landing Gear
· Right Main Landing Gear:  Inspect tire inflation, tread depth, uneven wear, brake lines, hydraulic fluid leaks, and brake pad/rotor condition.
· Right Wing Surface:  Check wing skin for structural dents, loose rivets, wrinkles, or skin stress.
· Right Fuel Tank & Sump:  Visually inspect fuel quantity; draw fuel sample from sump drain to check for fuel contamination, sediment, or incorrect fuel grade/color. Verify fuel cap is secure and vent is unobstructed.
· Right Aileron & Flap:  Inspect hinges, control rods, and freedom of movement. Ensure trailing edge condition is sound and bonding cables are attached.
[bookmark: _bo9w761jxc0q]Zone 4: Tail & Empennage
· Empennage Structure:  Inspect the vertical stabilizer, horizontal stabilizer, rudder, and elevator surfaces for structural integrity, denting, or skin damage.
· Control Surfaces & Trim:  Check elevator trim tab linkage and verify free, correct movement of the rudder and elevator.
· Tail Tie-Down & Navigation Lights:  Ensure tail tie-down ring is unhooked and tail lights/beacons are undamaged.
[bookmark: _sjsfme66kac0]Zone 5: Left Wing & Pitot-Static System
· Left Aileron & Flap:  Inspect control linkages, hinges, and trailing edges.
· Left Fuel Tank & Sump:  Visually verify fuel level; sample fuel from the drain valve to ensure zero contamination or water presence. Secure fuel cap.
· Pitot Tube:  Check pitot tube opening for blockages (insects, dirt, tape). Verify pitot heat cover is removed prior to flight.
· Static Port:  Inspect static port opening on the fuselage side for blockages or foreign material.
· Left Main Landing Gear:  Check tire pressure, structural wear, brake line integrity, and brake assembly security.
[bookmark: _p6i24axviy14]3. Comprehensive Defect Identification Matrix
During the 15-minute walkaround evaluation standard, pilots must evaluate over 100 potential defect scenarios across primary aircraft systems.
System / Area,Component,Inspection Item,Defect Indicators & Failure Criteria
Airframe & Structure,"Wings, Fuselage, Empennage","External skin, rivets, structural joints","Cracks, dents, loose/missing rivets, skin wrinkles, structural stress marks, corrosion."
Control Surfaces,"Ailerons, Rudder, Elevator, Flaps","Hinges, control rods, trim tabs, trailing edges","Binding, excessive play, disconnected linkages, missing cotter pins, cracked trailing edges."
Engine Compartment,"Engine, Propeller, Exhaust","Oil level, propeller blades, cowl, exhaust pipe","Oil below minimums, prop nicks/cracks, loose cowl fasteners, oil/fuel leaks, cracked exhaust pipes."
Landing Gear,"Tires, Brakes, Struts","Tire tread, inflation pressure, brake assembly","Bald tires, improper pressure, hydraulic fluid leaks, worn brake pads, cracked brake disks."
Fuel System,"Fuel Tanks, Sumps, Caps, Vents","Fuel cleanliness, quantity, cap seals, vents","Water/sediment contamination, incorrect fuel grade, damaged fuel cap seals, clogged fuel vents."
Pitot-Static System,"Pitot Tube, Static Port","Pitot probe orifice, static pressure port","Mud dauber nests, bugs, debris, residual tape, ice blockages, damaged pressure tubing."
Electrical & Avionics,"Lights, Avionics Stack, Switches","Nav/strobe lights, radio stack, master switch","Broken lamp covers, burned-out bulbs, damaged wiring, loose avionics rack mounts."
[bookmark: _k0mvf9k05q1o]4. Evaluation Criteria & Scoring Framework
Preflight proficiency is measured through systematic compliance with POH checklists, speed of defect detection, and adherence to safety protocols.
[bookmark: _ghmiy6mknmub]Performance Scoring Model (Dakdan Model)
Preflight evaluation scores are distributed across three core competency categories:
· Accuracy (40%):  Correct identification of airworthy versus unairworthy components.
· Rationale (30%):  Ability to state the operational/regulatory impact of identified defects (referencing POH and FAA ACS standards).
· Safety (30%):  Strict compliance with safety protocols, checklist sequence, and zero safety violations.
[bookmark: _jrbw53vxypb]Experience Points (XP) Calculation
$$\text{Total XP} = (\text{Accuracy Score} \times 10) + (\text{Rationale Score} \times 5) - (\text{Safety Flags} \times 50)$$
Note: Safety flags incur a severe 50-point penalty per occurrence (e.g., attempting startup with control locks engaged or ignition key inserted during walkaround).
[bookmark: _rete779duyvl]Proficiency Tiers
· Bronze Tier (70%+):  Basic preflight competence; meets baseline passing score for defect identification.
· Silver Tier (85%+):  Intermediate proficiency; high accuracy in detecting structural and system flaws.
· Gold Tier (92%+):  Advanced preflight mastery; includes completion of full cross-country planner and mock evaluations ( $90\%+$ ).
· Platinum Expert Tier (95%+):  Comprehensive mastery; zero safety flags, full readiness for flight school handoff and checkride oral/practical preflight evaluation.
[bookmark: _82az5c44m78z]Standardized Execution Targets
· Target Defect Pool:  100 potential preflight defects across all airframe zones.
· Time Benchmark:  15 minutes maximum walkaround duration.
· Required Compliance:  100% adherence to POH checklist sequence and item verification.

